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Command Prompt

Simple command function “ls()”

Result output

Next command prompt

Getting help on the function ls



  

Generic Python Utility Methods
dir() Displays a list of global functions, classes and variables
dir(obj) Displays a list of methods and properties of the object obj
help() Displays global help
help(obj) Displays help on the object obj

DTSA-II Specific Utility Methods
ls() Displays a list of all spectra in the Spectrum List with

aliases ('s?' where ? is an integer)
spectra() Returns a list object containing the spectra in the 

Spectrum List.  spectra(True) returns only the 
selected spectra.

listDetectors() Displays a list of all available detectors with
aliases ('d?' where ? is an integer)

getElement() GUI to select a single element
getElements() GUI to select multiple elements
createMaterial()GUI to select or create a new Composition or Material



  

3> res=(0.6*s6+0.25*s4+0.15*s10)
4> res.display()

Construct a spectrum that is
0.6·Fe 1 + 0.25·Cr 1 + 0.15·Ni 1Assign the result

to the variable “res”

Show the spectrum in the DTSA-II spectrum display

● You don't need to declare variables.
● Variable type is defined by what it contains.

Operations: +, -, *, abs()



  

3> res=(0.6*s6+0.25*s4+0.15*s10)
4> res.display()
5> dir(res)
['NullSpectrum', '__add__', '__class__', '__delattr__', '__dict__', '__doc__', '__eq__', '__ge__', '__getat-
tribute__', '__getitem__', '__getslice__', '__gt__', '__hash__', '__initProxy__', '__init__', '__le__', 
'__len__', '__lt__', '__module__', '__mul__', '__ne__', '__new__', '__reduce__', '__reduce_ex__', '__re-
pr__', '__rmul__', '__setattr__', '__str__', '__sub__', '__supernames__', '__weakref__', '_getPyInstance', 
'_getPySystemState', '_setPyInstance', '_setPySystemState', 'abs', 'applyLLT', 'autoOffset', 'back-
groundCorrect', 'beamEnergy', 'channel', 'channelCount', 'channelWidth', 'class', 'classDictInit', 
'clone', 'compareTo', 'composition', 'display', 'duaneHunt', 'energies', 'energy', 'equals', 'finalize', 
'firstNonZeroChannel', 'fromXML', 'getChannelCount', 'getChannelWidth', 'getClass', 'getCounts', 
'getFWHMatMnKa', 'getProperties', 'getWrapped', 'getZeroOffset', 'hashCode', 'initializeSpectru-
mIndex', 'lastNonZeroChannel', 'liveTime', 'maxChannel', 'notify', 'notifyAll', 'offset', 'partition', 'peak-
Integral', 'positiveDefinite', 'probeCurrent', 'properties', 'property', 'remap', 'rename', 'save', 'scale', 
'setAsStandard', 'setEnergyScale', 'setFWHMatMnKa', 'setLiveTime', 'setProbeCurrent', 'smooth', 
'subSample', 'super__toString', 'super__toXML', 'takeOffAngle', 'toDouble', 'toString', 'toXML', 
'totalCounts', 'wait', 'wrapped', 'zeroOffset']
6> res.getChannelWidth()
9.924458080007994
7> help(res.smooth)
Syntax:  s.smooth()
 Performs a fifth-order Savitzky-Golay filter on the spectrum s.

Command “dir(res)” returns a list of the names of the “methods”
available for use with the contents of the variable “res”

Getting help on a method

Calling convention is:

 var.method()



  

12> oldName=str(res)
13> oldName
'Sum[0.6\xd7Fe 1+0.25\xd7Cr 1+0.15\xd7Ni 1]'
14> res.rename("Bogus")
15> res.rename(oldName)

Get the string representation of “res”
and call it “oldName”

Give the spectrum the name “Bogus”

Set it back to the original name.

The method “rename” takes a single argument.



  Detector alias (for referring to the detector within scripts)



  

Create a material object

Calculate the ZAF correction for the material “ss309”
for the detector “d2” at “15.0” keV.



  

Use the Material Editor GUI to create a material object



  

Note: When quantified using a similar standard, 
the Z, A and F terms are all close to 1. 

This is likely to produce accurate quantifications!!!

Use the specified standard

Defaults to pure elements.



  

listEdges(“Pb”) listTransitions(“Fe”) listData(“Si”)

listData(..) = listEdges(...) + listTransitions(...) + extra



  

MAC for an element

MAC for a material

getMac(...) actually creates a spectrum-like object.  Hence the call to the method “display()”
plots the MAC on the spectrum window (which I've scaled to log10.)



  

For a specific
transition in
IUPAC notation.

For all transitions
associated with an element.



  

Creating various types of useful objects:

element: creates epq.Element objects
atomicShell: creates epq.AtomicShell objects
material: creates either epq.Composition

or epq.Material objects.

Many of the objects manipulated from the command line are actually Java objects.
Many are from one of the libraries within epq.jar

The fully qualified name of the Element object is:
gov.nist.microanalysis.EPQLibrary.Element

This is a little verbose so within the scripting the alias:
epq.Element

is equivalent. Common aliases:
epq gov.nist.microanalysis.EPQLibrary
epu gov.nist.microanalysis.Utility
ept gov.nist.microanalysis.EPQTools
epd gov.nist.microanalysis.EPQLibrary.Detector

Library documentation:
http://www.cstl.nist.gov/div837/837.02/epq/dtsa2/JavaDoc/index.html



  

Simulate creates spectrum objects
which can be displayed.

Optional arguments
with default values.



  

Import the module mcSimulate3 defining special 
methods for MC simulation

List the methods in the module

Get help on the method you want to use

Perform the simulation of an
interface between Ni and 
 K412 glass.

'help(mc)' provides help on the module aliased 'mc'



  

Python loop syntax

Indention dictates structure



  

If you hand ionizationRange a Material (Composition + density) the
output is in µm otherwise for Compositions it is in µm (g/cm3).



  



  

Java library documentation

Using Jython for scripting Java libraries

Everything you could want to know about Python

Examples of scripts developed for DTSA-II



  

getEfficiency(d2) gets the effective quantum efficiency of the
detector – includes window, support, dead layers, coatings,
crystal geometry – as a spectrum-line object.

Notice how the SDD looses efficiency at high energies.  This is due to the relative thinness
of the detector (0.5 mm vs 3 mm for a conventional Si(Li).  Also observe how the 
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